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lt would appear that extensive study of the datasheets is required to fully 
exploit the galaxy of possibilities offered by the MSCI210 family of 
microcontrollers. Not so for Elektor readers! In this article you will find 
everything you need to know to be able to make the best possible use of 
the 32-kB Flash memory contained in the MSC 121x. 


At first glance the members of the MSC121x 
family appear to have the usual 8051 memory 
architecture: up to 64 kBytes of code space 
(program memory) and the same amount for 
data (RAM) may be addressed by the core. In 
accordance with the so called Harvard archi- 
tecture, there are memory areas for code and 
data (Figure 1). On closer inspection we see 
that various types of overlap are possible 
with the MSC121x. Even if rarely required, 
these options allow the internal 1-kB RAM to 
be mapped into the program as well as the 
data memory. In this article we aim to show 
how the Flash memory area may be tailored 
to your exact requirements. 


Flash partitioning 


The above operation is called “Flash parti- 
tioning” by Texas Instruments. Essentially, it 
means that during the code download you 
are able to decide how much Flash memory 
you want to allocate to the program and how 
much to the data. Depending on the exact 
controller, up to seven options are available 
to choose from (Figure 2). 

In practice, the division has to be set up as 
you write the source code, that is, at an early 
stage in the program development. As far as 
we are aware there are hardly any other 
processors on the market that support this 
feature. The allocation to either program or 
data memory ensure that access to wrong 
addresses in the data range (like an inadver- 
tent ‘erase’ operation) can not affect the exe- 
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Figure |. Memory architecture. 


cutable program, which is obviously 
a bonus when talking about program 
security and reliability. Moreover, the 
data blocks are at fixed addresses 
(Figure 3), which may simplify their 
management in software. 

As a matter of course, write access to 
the code area may be allowed, as in, 
for example, systems that require 
software to be conveyed ‘in applica- 
tion’ (IAP). A practical example is the 
Precision Measurement Central 
(Elektor Meter) where the whole 
download operation requires no more 
than a few components, two jumpers 
and a ‘fully loaded’ RS232 interface. 
Just imagine, your equipment needs 
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new firmware and there is no other 
connection to it than RS485, Ethernet 
or infrared — who will pull any 
jumpers? It is exactly in such cases 
that IAP is the perfect option. 

The Flash memory comprises up to 
256 sectors of 128 bytes each. 
According to the datasheets, it is 
capable of sustaining up to a million 
write or erase operations per mem- 
ory cell (the number or read opera- 
tions is indefinite). No further actions 
are required to be able to read the 
Flash memory. The code always 
starts at address $0000 and data at 
$0400 (according to Figure 3, the 
additional 1 kB RAM is located 
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Figure 2. Possible size of the Flash partitions. 
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NOTE: Program memory accesses above the highest listed address will 


access external program memory. 


Figure 3. Ranges of the Flash partitions. 


between $0000 and $03FF of the 
data memory area). 


Writing to 
the Flash memory 


For Flash writing we need to open 
our bag of tricks. The 2k Internal 
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Boot ROM shown in Figure 1 con- 
tains a number of useful routines 
including one that gives software 
access to the Flash memory. A 
header file called ROM1210.H that 
comes with the uC/51 Compiler is 
the key to this access. 

From a technical point of view, it 
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Figure 4. Flash Test by way of UmShell. 
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is essential to understand the difference 
between the two memory types Flash and 
E2PROM. In an E2PROM each memory cell is 
individually addressable, while in a Flash 
memory only complete sectors can be erased, 
whereupon all addresses will read $FF (i.e., 
all bits are at 1), and writing is limited to 0’s. 
One of the original Texas Instruments demo 
programs simulates an E2PROM by first 
copying the relevant sector into RAM, clear- 
ing the sector, inserting the new value into 
RAM and then copy the complete RAM back 
into the cleared sector again. 

The HCRO register serves to allocate the 
Flash part. This register an only be written to 
during the ‘official’ download, when it is 
mapped to address $807 in the program code 
area. There are currently two configuration 
registers, HCRO and HCR1, but the latter is 
not required for the above operation. 

The source code files go to demonstrate 
the simplicity of using the uC/51 Compiler to 
employ hardware-like settings like the HCR 
registers or the reserving of memory in the 
code range (from $100). 

The value $9E for HCRO reserves 1 Kbyte 
Flash for data and allows unlimited access to 
the Code and Data Flash. It is essential to set 
the time registers of the MSC121x to the right 
values (depending on the quartz crystal fre- 
quency). If the baud rate is also right at that 
point, things can start happening! 

As before, use the Umshell utility to load 
the program onto the MC1210 board using 
run (Figure 4). Each character you type is 
copied into the two memories which are sub- 
sequently displayed (different brackets!). 
Note however that if you exceed 40 charac- 
ters you run the risk of corrupting your pro- 
gram, because the reserved range comprises 
only 40 bytes. 

The full source code files are found in the 
uC/51 Compiler from version V1.10.10 
onwards at the indicated Internet address. 
From this version onwards, HEX files are 
additionally compressed for the Flash 
download. 
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Internet links 


http://www.wickenhaeuser.de 
Here you will find the latest version of the 
uC/51 Compiler, drivers and demos. 


www.|mphotonics.com/forum/ 


forumdisplay.php?fid=68 
A new forum for users of the uC/5 | Compiler. 
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